Search Problems vs. Decision Problems

Decision Problem*. Problem with YES/NO onswers
SAT: Gtven &) dots @ have o sahisfying  assigament 7

VL. Given O,k , does G have o verhx cover S such bhet [sl2k?

Seavc\n Problemws:
FInD- SAT . (oven Boolean -ﬁ;mw'a CP) fedvin s..-lw‘slﬂnj ass.‘ﬁnwn]' (or VIR ‘aFnoa)

FIND-VERTEX-COVEL: fiven unditeckel G, retwn oo minimvm=-size verdex coer
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SAT is self-reducible

SAT eP <> FIND-GAT ¢P

—>: We ghow  FINMD-SAT &p SAT
FIAD- SAr((ﬁ‘nssvm varinbles ave Xy, K
if SAT(¥)=ND Hun revin NIL
@<y
A & (me, o ml)
for =1 o n

(Pr =@ with x; =T
Pe =¢' wt xi= F

£ SAT(Y:D
Q' —%r
AL=T
elu
¢'—¢.
AL)=F
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SEARCH £p DECISION
(SAT s rs;)(- /u/uo-'lo‘l—l>

&= (%, VXV XA ([~ 5, 4 "‘3»

P = (% v XV ¥l v(* 1 4 253))

A & (M, ML, ML)

(( = (Tv x,vx-s)A(Fv (+Yan ~x ))

P «( Fuxavxy)a (Tv {4-)‘7,1\""’,3
(enn s'wmpl fy)

Ae LT, m, o)
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Vertex Cover is self-reducible

FIND-V ERTEX-COVER £p VERTEX-COVER :

FIND- VERTEX-COVER (6D

n e M6 +o VERTEX-CoVER

ke n ) 7 \gl
while k>0 and VERTEX —CoVER (6, k- o)
s | "\@//—fg>O S
Py Ce— D AN S~ N
G'<— 6 : G-v has o v
for each verdx v 6 msﬂfﬂag&;‘fshz oz “::rtchr
poly G € 6" with v and incident adyes removed
if VERTEX-COVER (6", k-1 n cills b VERTEX-COVER
P'\, bl — 6”
Ce—Cufv} 0]
i / (g> ?bb
re:l'um C_
\5/ \é/
DECISIoNE P &> SEALCH €P Ghes a0 verkox crer F 603 G=v b w0 verk

et Inclvees Vv cover of siw T
GE ot dedy, Yun ot cover+ V
i$ o verhx cover oF b of ¢iu 3
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